Oxygen modulates nitric oxide production selectively in fetal pulmonary endothelial cells.
Acute hypoxia causes pulmonary hypertension in the fetus and newborn that is contrasted by systemic hypotension or normotension. To better understand the role of nitric oxide (NO) in this specific pulmonary vascular response, we determined the acute effects of decreased oxygenation on NO production in ovine fetal pulmonary and systemic (mesenteric) endothelial cells. NO was assessed by measuring cGMP accumulation in fetal vascular smooth muscle (VSM) cells during co-culture incubations of endothelium and VSM (40 s) in the presence of the phosphodiesterase inhibitor isobutylmethylxanthine. Changes in cGMP were dependent on the endothelium and on NO synthase and guanylate cyclase activity. At high O2 (680 mm Hg), basal NO was detectable and NO increased 6- to 10-fold with bradykinin or A23187. In pulmonary endothelium, basal NO fell 58% at pO2 = 150 mm Hg and 51% at 40 mm Hg versus 680 mm Hg, while NO with bradykinin fell 56% and 63%, respectively. NO with A23187, however, was unchanged at 150 mm Hg, but it fell 56% at 40 mm Hg. In contrast, in systemic endothelium basal and stimulated NO production were not altered at lower O2. Findings were similar using pulmonary or systemic detector VSM cells, and exogenous L-arginine had no effect. Thus, decreased O2 acutely attenuates NO production specifically in fetal pulmonary endothelial cells. This process is not related to changes in O2 or L-arginine availability as substrates for NO synthase; alternatively, it may be partially mediated by specific effects of O2 on pulmonary endothelial cell calcium homeostasis.